In vivo biodistribution of stem cells using molecular nuclear medicine imaging.
Studies on stem cell are rapidly developing since these cells have great therapeutic potential for numerous diseases and has generated much promise as well as confusion due to contradictory results. Major questions in this research field have been raised as to how and in which numbers stem cells home to target tissues after administration, whether the cells engraft and differentiate, and what their long-term fate is. To answer these questions, reliable in vivo tracking techniques are essential. In vivo molecular imaging techniques using magnetic resonance imaging, bioluminescence, and scintigraphy have been applied for this purpose in experimental studies. The aim of this review is to discuss various radiolabeling techniques for early stem cell tracking, the need for validation of viability and performance of the cells after labeling, and the routes of administration in experimental animal models. In addition, we evaluate current problems and directions related to stem cell tracking using radiolabels, including a possible role for their clinical implementation.